for AIDS Prevention conducted by the State Family Planning Commission in 2000 provides hierarchical data on individual attitudes toward people with AIDS in China. This study uses these data to assess if there is community effect on AIDS-related stigma after controlling for individual characteristics. Factors selected as potential explanatory variables of AIDS-related stigma include sex, age, marital status, ethnic minority status, level of education and media exposure, correct and incorrect knowledge about HIV/AIDS transmission, community level of HIV-related risk behaviors and availability of tap water, and provincial area.
Data
The data used for this study are from the cross-sectional Baseline IEC Survey for HIV/AIDS Prevention in China, conducted by the State Family Planning Commission in December 2000. The survey provides baseline information on HIV/AIDS knowledge, attitude, and practice for further action plan. The original sample consists of 7,053 men and women who were aged 15-49 and residing in private households.
Respondents were drawn from a stratified multistage random sample of the general adult population with three different levels of economic development and HIV prevalence from 7 provinces. Among them, Shangcai county of Henan province and Baise county of Guangxi province were selected to represent low socioeconomic rural areas, while Jingan district of Shanghai Municipality and Sanya neighborhoods of Hainan province were selected to represent high socioeconomic urban areas. In addition, Dongqing county of Heilongjiang province, Huidong county of Guangdong province, and Changping district of Beijing Municipality were selected to represent the high socioeconomic rural areas.
The multistage sampling was taken place first by randomly selecting five townships/streets from an administrative frame in each of 7 selected rural counties or urban areas. Next, two villages/neighborhoods were selected from each of the five-selected townships/streets. Then, about 100 households were selected from each of the above two-selected villages/neighborhoods. At the last stage, within each selected household, one adult between the reproductive ages 15-49 was randomly selected for interview. As such, about 100 individuals were selected from each of the 72 selected communities (villages/neighborhoods) (State Family Planning Commission 2002; Chen et al. 2002; Holtzman et al. 2003) .
Since the survey only collected information on stigma among respondents who had ever heard of HIV/IDS, the data analyses of this study were restricted to a sub-sample of 5658 respondents who answered the question on HIV/AIDS-related stigma. Limited by smaller sample sizes of the sub-sample, we combined six pairs of communities (villages/neighborhoods with adjacent community codes in the same provincial area. As a result, the study sample sizes vary from 32 to 261 respondents in each of the 66 combined communities.
Variable definitions
The outcome variable of this study refers to stigma toward people with HIV/AIDS. It is based on multiple responses to the question "If an acquaintance were infected with HIV, how would you treat him/her?" Respondents who answered "detest", "avoid contact", or "blame" were classified as having HIV/AIDS-related stigma. Respondents who did not have any of the above responses but responded with "sympathize with", "be concerned about" or "other" were defined as not having the stigma.
Explanatory variables at the individual-level included the following socio-demographic variables: sex, age (15-29, 30-39, and 40-49) , marital status (currently married, not married), and education (primary school or lower, middle school, high school or above). Other individual-level variables are media exposure (often, not often), number of correct HIV/AIDS knowledge (score ranging from 0 to 7), and misunderstanding about casual contact for HIV transmission (yes, no). Three community-level explanatory variables were also included. First, community level of HIVrelated risk behaviors was defined as "high" if at least 50% of respondents in a community reported that they were often aware of commercial sex activities, drug use, and/or illegal blood selling in the neighborhood; otherwise was defined as "not"). Secondly, community level of household tap water was defined as "rarely" if no more than 1% of respondents in a community reported having tap water in their households; otherwise was defined as "not"). In addition, a set of dummy variables was used to denote the provincial area.
Methods
Multilevel logistic regression models are used to estimate the effects of individual sociodemographic characteristics and community characteristics on individuals' HIV/AIDS-related stigma. Because individuals cluster by communities and share common neighborhood-level characteristics, individuals within the same neighborhood may be more similar in their AIDSrelated stigma than others across communities. As such, there may be a correlation among individuals within a neighborhood. To examine the effects of characteristics at the individual level and the neighborhood level on individual outcome measure, it is important to use a multilevel model to correct for the biases in parameter estimates and standard errors of the estimates resulting from clustering of the data (Guo and Zhao 2000) .
The multilevel logistic regression model takes on the following form:
is the logit in which p ij is the probability of the response of the i-th individual, nested in the j-th neighborhood. ∃ 0 is the constant term representing the population average of the transformed probability. ∃ 1 … ∃ m denote a set of fixed effects associated with m predictor variables (the Xs) for individuals. : j represents the unobserved (unexplained) community-level random effect which is assumed to be normally distributed with mean 0 and variance Φ :
2 (Guo and Zhao 2000) . The variances of community effects measure the extent to which the HIV/AIDS-related stigma of respondents in the same communities resembles each other as compared with that among respondents in different communities.
We estimate our models using the MLwin version 2.1d software (Rasbash et al. 2000) . The second order penalized quasi-likelihood (PQL) procedure of the MLwin was used to estimate the parameters of the multilevel logistic model. It is reported that the PQL procedure generates the least biased estimates with binary response data (Rasbash et al. 2000) .
Findings
The prevalence of stigma towards people with HIV/AIDS was high (45%) in China. There are clear socio-demographic differences in individual stigma toward people with HIV/AIDS. For example, respondents who had a lower level of education attainment and media exposure were more likely to hold stigmatizing attitudes towards people with HIV/AIDS. As expected, an individual's misinformation about casual contact for HIV transmission was positively associated with stigmatizing attitude towards people with HIV/AIDS. However, an individual's correct knowledge about HIV transmission and prevention was not associated with reduced risk of HIV/AIDS-related stigma. More importantly, community level of HIV/AIDS-related risk behaviors and availability of tap water were associated with individual HIV/AIDS-related stigma after controlling for individual socio-demographic characteristics, including correct and incorrect knowledge about HIV/AIDS transmission.
While the resulted unobserved variance at the community level becomes smaller once more community-level variables were controlled for, the remaining community effect is still statistically significant. It appears that we cannot fully explain why individuals within particular communities had higher HIV/AIDS-related stigma than others in different communities. There is much more that we need to understand about the relationship between community environment and HIV/AIDS-related stigma.
Conclusions
This study provides new evidence that the prevalence of HIV/AIDS-related stigma is higher not only among individuals with lower level of education and media exposure, but also among people who live in an environment with a high community level of HIV/AIDS-related risk behaviors or poor supply for tap water. The results also show that increasing correct knowledge about HIV/AIDS transmission and prevention is not enough for reducing HIV/AIDS-related stigma. Intervention programs for reducing HIV/AIDS-related stigma need to pay special attention to societal and community influences, especially in the areas where there are increased risk behaviors and poor living conditions.
